Nuclear shuttling of mitogen-activated protein (MAP) kinase (extracellular signal-regulated kinase (ERK) 2) was dynamically controlled by MAP/ERK kinase after antigen stimulation in RBL-2H3 cells.
The mitogen-activated protein kinase (MAPK) cascade consists of the MAPK (extracellular signal-regulated kinase 2; ERK2) and its activator, MAPK kinase (MAP/ERK kinase; MEK). However, the mechanisms for activation of ERK2 have not been defined yet in cells. Here, we used fluorescent protein-tagged ERK2 and MEK to examine the localization of ERK2 and MEK in living rat basophilic leukemia (RBL-2H3) cells. ERK2 was mainly in the cytoplasm in resting cells but translocated into the nucleus after the ligation of IgE receptors. The import of ERK2 reached the maximum at 6--7 min, and then the imported ERK2 was exported from the nucleus. MEK mainly resided in the cytoplasm, and no significant MEK translocation was detected statically after ligation of IgE receptors. However, analysis of the dynamics of ERK2 and MEK suggested that both of them rapidly shuttle between the cytoplasm and the nucleus and that MEK regulates the nuclear shuttling of ERK2, whereas MEK remains mainly in the cytoplasm. In addition, the data suggested that the sustained calcium increase was required for the optimal translocation of ERK2 into the nucleus in RBL-2H3 cells. These results gave a new insight of the dynamics of ERK2 and MEK in the nuclear shuttling of RBL-2H3 cells after the ligation of IgE receptors.